Objective: To compare the correlates of personal versus intergenerational leisure-time physical activity of parents using the theory of planned behavior. Methods: Participants were parents (n=126) with children between the ages of 2 and 12 years, and they completed a baseline questionnaire exploring intergenerational and personal activity. Results: Perceived behavioral control and behavioral frequency were higher in intergenerational than personal activity. Affective attitude was higher for personal activity, and subjective norm was more important in intergenerational than personal intention. Conclusion: Future interventions may benefit from some specific targeting toward intergenerational or personal activity.
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Key words: physical activity, family, intergenerational, theory of planned behavior T he World Health Organization estimates that on a global scale physical inactivity leads to nearly 2 million premature deaths every year. 1 In an attempt to reverse this trend, Canadian and US guidelines for adult physical activity stress the importance of accumulating 30-60 minutes daily, or 2 hours and 30 minutes per week respectively, of moderate-intensity or higher-intensity physical activity.
2,3 These guidelines are based on research findings that unequivocally identify physical activity as an important factor in both the primary and secondary prevention of over 25 chronic health issues. 3, 4 Despite the efforts of government health organizations, the majority of the Canadian population is not active enough to meet even the minimum recommended guidelines. 4 From survey data, 54% of Canadian women and 48% of Canadian men are inactive, and that inactivity is not equally distributed across the populace. 5 Adulthood is a phase of life with one of the steepest declines in physical activity across the life course. [6] [7] [8] [9] The adult populace presents a particularly important physical-activity promotion challenge due to the life expectancy of this group and the direct and indirect effects their physical inactivity may have on their offspring.
10,11 Indeed, recent reviews of the literature on parenthood and physical activity provide evidence for the emergence of parenthood (a critical transition in adulthood) itself as a demographic risk factor for inactivity, particularly among women. 12, 13 This may relate to the many unique and significant lifestyle changes that accompany parenthood; factors such as continuous family obligations and responsibilities during the waking hours, the changing of one's life values to incorporate one's offspring and the family collective, lack of free time, decreased disposable income for leisure pursuits, and fatigue.
14 These lifestyle changes likely contribute not only to the decline in physical activity participation but also to the increase in obesity found among this demographic.
12, 15 Thus, there appears to be a need for targeted and carefully planned physical activity interventions for this population, particularly during the early years of family development.
Targeted intervention approaches for increasing physical activity among parents has 2 major potential apertures, workplace and household activities notwithstanding. First, one could attempt to promote the personal physical activity of parents. This could presumably be improved during "off hours" from child care and occupational/household duties. In the early stage of parenthood, this approach could also involve children through the use of strollers or other containments, but this becomes compromised with multiple children in different stages of development and with toddlers. The second approach might be to promote intergenerational physical activities among parents and their children. By intergenerational physical activity, we mean physical activities in which both the parent(s) and their child are active together. This could include active play at the park (eg, tag, kicking a ball), at a recreation centre (eg, swimming together, skating as a family), or other forms of movement together (eg, family walk). Although this approach might decrease the intensity of parental physical activity, it has the advantage of fostering physical activity behaviors and healthy family time for all.
Only a few studies evaluated the efficacy of different physical activity promotion approaches. Specifically, we found only 5 studies that assessed the personal physical activity levels of parents. [16] [17] [18] [19] [20] All but one of these studies featured small samples of motivated mothers in the very early stages of parenthood and short intervention durations that might be considered pilot work. That being said; these results are promising. These studies generally focused on either a social cognitive theory 21 or transtheoretical model 22 approach to intervention. They provided semi-intensive class sessions (4-6 hours), print material, or phone counseling that focused on the benefits of activity, the creation of behavioral skills to overcome potential barriers, and social support. All reported positive change in physical activity following the intervention and changes in social cognitive constructs such as outcome expectations/decisional balance and self-efficacy.
In contrast to interventions that targeted personal physical activity in parents, studies focused on promoting intergenerational physical activity among families have been less successful. Of the 4 studies to intervene with this type of physical activity approach, 6,23-25 none saw significant changes in behavior following the intervention. These studies used relatively similar interventions to those in the personal physical activity condition; thus their null findings may reflect (1) a more difficult aperture for promotion and/or (2) the concept that different correlates need to be targeted for intergenerational versus personal activity, and thus the personal activity approach is not productive in targeting intergenerational activity variables. This highlights the need for a more focused assessment to identify the correlates of personal and intergenerational physical activity behavior that underpin the success or failure of these interventions.
Therefore, this study aimed to determine the relation between correlates of participation in personal physical activity and correlates of participation in intergenerational activity. Ultimately, we aim to use study outcomes to design programs that target the specific factors related to parental or intergenerational activity. Our research was evaluated using Ajzen's 26 theory of planned behavior (TPB) model. This model has widespread implementation in activity research 27 and is able to discriminate between the motives for various activity types. [28] [29] [30] [31] However, the TPB is relatively new as applied to physical activity, family, and parenthood. Prior research has focused on social cognitive theory or the transtheoretical model. The application of TPB extends our theoretical understanding of these behaviors by offering a complementary conceptualization of correlates. Specifically, this model suggests that a person's behavior is guided by summary motivation to act (ie, behavioral intention) and his or her perception of control over the behavior (perceived behavioral control). In turn, affective and instrumental evaluation of the behavior (attitude), consideration of the perceived social pressures to act (ie, subjective norm), and perceived behavioral control form the basis for behavioral intention. 26 The intention, affective, and instrumental attitude and subjective norm constructs are all original to TPB when compared to social cognitive theory or the transtheoretical model. Perceived behavioral control, by contrast, is commensurate with the concept of self-efficacy in the other 2 models. 26 Based on the TPB concepts, we hypothesized that personal physical activity, intention, and perceived behavioral control would be lower compared to intergenerational activities. This hypothesis is based on the constrained personal leisure-time habits of parents; more time would be spent with family than would be spent in personal leisure pursuits. In theory, this time allocation could manifest itself as differences in behavior, intention, and control. We hypothesized that the role of subjective norm would be a stronger predictor of intergenerational physical activity than of personal activity. This is based on our understanding that intergenerational physical activity is a collective experience, and thus the social considerations of others seem more prudent in this aperture than during personal leisure time.
METHODS

Participants and Procedure
Participants for this study were 2-parent families with at least one child between the ages of 2 and 12 years where parents were married or common-law and where at least one parent felt as though he or she could be more physically active (defined by Canada's physical activity guidelines).
2 This approach was taken so that the results would be representative of those families who could be targeted by physical activity promotion initiatives. Participants were recruited from the Capitol Region District and surrounding areas of British Columbia, Canada. Potential participants were invited to participate in the study by means of flyers and poster advertisements about a family physical activity and health study. A list of all daycares, recreation centers, preschools, and elementary schools in the Capitol Region District was used as the sampling frame for distribution. The study advertisements and removable brochures were placed in the community bulletin boards and/or front desks of these institutions for parents to learn about the study. Interested participants contacted a research assistant via phone or e-mail, where the study purpose and inclusion criteria (2-parent households with one child between 2 and 12 and the perception that the family could be more active) were explained. Recruitment was undertaken from January 2007 until December 2008. One hundred twenty-eight parents contacted our research assistant, and 126 met inclusion criteria. The study was approved by the University of Victoria IRB, and all participants provided informed consent to participate. Participants who met the criteria for entry were given the option of completing the questionnaire package by hand or online. All eligible participants completed the questionnaire. To compensate for their time, they were provided a $10 honorarium upon completion of the questionnaire.
Instruments
The participant questionnaire contained 2 sections with physical-activityrelated questions. The questionnaire asked for a single contact parent to complete all measures on behalf of the family and themselves across the study. In cases where parents had more than one child and parental activities were split between parents, we instructed the contact parent to consider their physical activity engagement with the youngest child (4 to 10 years). The contact parents did not serve as a proxy for their spouse nor did they report on an older child's physical activity if they were not present. This was deemed necessary for consistency across measurement although it may bias (downward) the estimates of total family physical activity. For contact parents, we provided Canada's adult physical activity guidelines 2 and asked them to refer to these guidelines to answer the questions regarding their personal physical activity. The guidelines suggest that physical activity be performed at a moderate intensity or higher at least 4 times per week and accumulating at least 30 minutes each time.
All parents were provided with Canada's family physical activity for children guidelines to aid their response to questions related to family physical activity. 2 The guidelines for children recommended that 90 minutes of physical activity daily be accumulated in bouts from 5 to 10 minutes. There is no preset definition for intergenerational family activity. However, it would be expected that many children get physical activity outside of intergenerational family movement, so the definition for our study was considered at less volume. For consistency, family physical activity was defined as at least one parent and one child being active together, accumulating at least 30 minutes of activity 4 times per week or more. Intensity of physical activity was not considered given the collective nature of the physical activity; further, physical activity intensity does not moderate the relationship between social cognition and behavior, so the omission is unlikely to confound the results.
32-34
Physical Activity Leisure-time physical activity. Contact-parent personal leisure-time physical activity (PA) was measured using the Godin Leisure-Time Exercise Questionnaire (GLTEQ). 35 The GLTEQ contains 3 open-ended questions regarding the frequency of mild (eg, easy walking), moderate (eg, fast walking), and vigorous (eg, jogging) PA. Duration was adapted from 15 minutes to greater than or equal to 30 minutes per session based on current public health guidelines for adults. We used only moderate and vigorous PA intensity in the aggregate variable based on our definition of physical activity.
2 Thus, the dependent variable represented the weekly frequency of moderate and vigorous physical activity at or above 30 min per session.
To our knowledge when the study was undertaken, there was no self-report instrument available that would capture collective (ie, intergenerational) family physical activity. Thus we created a measure for this study by integrating aspects of the GLTEQ, the International Physical Activity Questionnaire, 36 and the Behavioral Risk Factor Surveillance Survey. 37 The final instrument included an open estimate of frequency (times per week) and duration (mins) that the family unit (one parent, one child) engaged in PA during a typical week. Canada's guide for family physical activity highlights structured (parent-child swimming lessons, skating, kindergym, or parent and tot gymnastics) and unstructured (family walks, bike rides, playing at parks or in the backyard) physical activities. Thus, we defined physical activity as unstructured to coincide with the nature of intergenerational activity. The family activity variable was coded as frequency of activity meeting or exceeding 30 minutes per week. This is consistent with the measure we used for personal activity and matches our definition of family physical activity in the social cognitive measures.
Attitude
Attitude was measured using a 7-point semantic differential scale recommended by Ajzen for use with the TPB. 38 Two items were used to measure affective attitude (enjoyable-unenjoyable, boring-exciting). Similarly, 2 items were used to measure instrumental attitude (wise-unwise, harmful-beneficial). Participants recorded 2 responses within the questionnaire based on 2 different prompts for family activity ("For me regular Family-Based physical activity over the next month would be …") and personal activity ("For me, regular activity over the next month would be… .") These aggregations formed the overall instrumental attitude, (interitem r =.20 for family; interitem r= .25 for personal) and overall affective attitude (reliability interitem r =.44 for family; reliability interitem r = .30 for personal) constructs.
Subjective Norm
Subjective norm was measured using 3 items recommended by Ajzen for measuring this construct in the TPB. 38 Two of these items were combined to reflect the injunctive norm; the third reflected the descriptive norm. 38 Similar to attitude measurements, participants recorded 2 responses within the questionnaire; one related to family activity and the other to personal activity. All 3 items were measured on a 7-point scale that ranged from strongly disagree to strongly agree. The injunctive-norm prompts for family activity included "most people who are important to me want me to engage in regular Family-Based physical activity over the next month" and "most people whose opin-ions I value would approve of me engaging in regular Family-Based physical activity over the next month." With respect to personal activity the injunctive prompts were "most people who are important to me want me to engage in regular physical activity over the next month" and "most people whose opinions I value would approve of me engaging in regular physical activity over the next month." The descriptive-norm scales were preceded by the sentences "most people who are important to me will engage in family based physical activity themselves over the next month" for family activity and "most people who are important to me will engage in regular physical activity themselves over the next month" for personal activity. The 3 subjective-norm items were aggregated to form an inclusive subjective-norm construct (family =.76, personal =.69).
Perceived Behavioral Control
Perceived behavioral control was measured using 2 items each evaluated on a scale from 1(extremely uncontrollable, extremely unconfident) to 7 (extremely controllable, extremely confident) as suggested by Ajzen. 39 These items were evaluated with respect to both family activity and personal activity and were asked using the questions "If you were really motivated, how controllable would it be for you to participate in regular family-based physical activity over the next month?" and "If you were really motivated how confident are you that you could participate in regular family-based physical activity over the next month?" With regard to personal activity the same questions were modified to replace "participate in family-based physical activity." The measure had an acceptable reliability (interitem r = .43 for family; interitem r = .45 for personal).
Exercise Intention
Exercise intention was assessed using 2 items. The first item used a 7-point scale (extremely uncommitted -extremely committed) and asked, "How committed are you to regularly participating in family-based physical activity over the next month?" as suggested by Rhodes and colleagues for measuring the motivational domain of intention. 40 With respect to personal activity; we modified the family activity question and asked, "How committed are you exercising regularly over the next month?" The second question that assessed intention required that participants complete the statement "I intend to engage in regular (family-based) physical activity times per week over the next month" based on validation by Courneya. 41 The 2 intention questions were aggregated separately for family activity and personal activity (interitem r =.48 for family; interitem r = .52 for personal).
Analysis
Statistical analyses for the study were performed using the Statistical Package for the Social Sciences (SPSS) version 17.0. Mean values were determined for family and personal activity in relation to the TPB constructs. Dependent sample ttests were completed and used to assess these values. We report correlations using Hotelling's t-tests for dependent sample to compare family and personal physical activity in terms of TPB intention and behavior construct correlations. Given that TPB is a multivariate model, R was also compared across the types of activities, whereby attitude, subjective norm, and perceived behavioral control were used to predict intention; and intention and perceived behavioral control were used to predict behavior. Probability alpha was set at P<.05 and Cohen's effect sizes (d, q) were used to aid in the interpretation of results. 42 Effect size d was used to assess mean comparisons whereas q was used to measure correlation comparisons.
RESULTS
A total of 126 families completed the questionnaires. Baseline characteristics of the family and the contact parent are provided (Table 1) . Contact parents were in their late 30s, typically the mother of the household, and most had completed a college degree. Families reported having 2 children between 4 and 10 years old, on average. Most had some form of child care (school or daycare) during the working day. Of the contact parents, 54% reported activity levels below Canada's recommended guidelines and a mean BMI in the overweight category (ie, BMI score of 25 or higher).
2
Mean differences between personal activity and family physical activity among TPB constructs and behaviors are provided (Table 2) . Perceived behavioral con-trol (t 126 = 2.65, P<0.01; d= -0.20) and frequency of physical activity (t 126 = 6.87, P<0.01; d= -0.69) were higher for intergenerational activity as compared with personal activity. We found no other significant mean differences in TPB constructs.
Correlations of TPB-behavior constructs and TPB-intention constructs for both intergenerational and personal physical activity are provided in Table 3 . Affective attitude (r=.44 for personal; r=.30 for intergenerational), instrumental attitude (r=.20 for personal; r=.25 for intergenerational), and perceived behavioral control (r=.43 for personal; r = .45 for intergenerational) were significantly correlated with intention across both behaviors. Subjective norm, however, differed significantly between the 2 activity categories. The correlations between subjective norm and intention were higher for intergenerational physical activity compared with personal physical activity (t 126 = -4.15, P<0.01; q= -0.27). We observed no other significant differences with intention including the multivariate model (ie, multiple correlation coefficients).
With respect to correlations between TPB and behavior, subjective norm (r=.20 for personal; r=.25 for intergenerational), perceived behavioral control (r=.35 for personal; r=.24 for intergenerational), intention (r=.48 for personal; r=.52 for intergenerational) and the multivariate model were significant for both groups. Correlations with affective attitude were higher for personal physical activity (r=.35) compared with intergenerational physical activity (r=.15) (t 126 =2.59, P<0.05; q=0.22). We observed no other differences across behaviors.
DISCUSSION
Physical activity promotion among parents with young children is a population health priority. When considering the lives of parents, 2 leisure-time physical activity promotion apertures are apparent: personal physical activity and family intergenerational activity. Research attention until now has been limited for both types of activity.
12, 43 Understanding the correlates of these 2 behaviors should allow us to better create targeted intervention campaigns. The purpose of this study was to determine the correlates of both personal and intergenerational family activity and the differences in the activity types using the TPB. Several interesting findings emerged that may help to design future interventions.
Our first hypothesis considered mean differences among TPB constructs and behavior for the 2 activity types. Means highlight the absolute value of a particular construct and can be very useful for understanding whether there is room for improvements on a construct in intervention. 44 Differences between means are also useful because they can highlight the distinction between physical activities or cognitions. It was hypothesized that intention and perceived behavioral control would be lower for personal physical activity than for intergenerational activity. This hypothesis was partially supported. Personal physical activity frequency was considerably less than intergenerational physical activity. The difference could be considered a medium to large effect size. 42 In turn, perceived behavioral control was also significantly lower for personal physical activity compared to intergenerational physical activity. These findings support prior reviews on parental physical activity where considerable control barriers and low physical activity were prevalent. These results highlight the room for change in intervention programs focusing on personal physical activity, but show that low control over leisure time is present. On average, personal physical activity bouts were completed only 1.74 times per week. This low frequency of personal activity reveals a potentially large opportunity for improvement. These results reveal that perceived behavioral control might be a beneficial target variable for both family and personal activity interventions. Although speculative at present, we suggest that interventions may need to target participant barriers of time and cost. Tactics such as homebased programs and/or subsidized program rates could be implemented to potentially increase perceived behavioral control. Further research exploring the details of home-based activity programs would be useful in the development of productive interventions.
12,15
Our second analysis focused on the differences among TPB correlations between the 2 types of physical activities. This set of analyses represents a formal moderation test; thus, any differences among constructs suggest that some form of targeting by behavior may be prudent in future interventions. We hypothesized that the role of subjective norm would be more prominent in intergenerational physical activity than in personal physical activity and that this would manifest through larger correlations with intention and behavior. We found support for this hypothesis in its correlation with intention, but the difference did not continue to behavior; indeed both were correlated with behavior suggesting family considerations may have some relationship with norms among parents. This is conceivable because even personal physical activity has to be negotiated with one's spouse as time spent away from the family.
12, 15, 45 The medium-sized correlation between subjective norm and intention compared to the small-sized correlation with personal activity also remains interesting and supports our initial hypothesis. Family physical activity is a collective experience, and thus the social considerations of others seem more prudent in this aperture than during personal leisure time. Clearly, the motivation to engage in family physical activity is associated more with the collective approval of the family than motivation for personal physical activity. The finding has 2 novel implications. First, subjective norm typically does not perform well when explaining intention, 27 even with bivariate relationships. Collective behaviors like family physical activity might highlight a better role for subjective norm. To our knowledge, this represents the first focus on collective behavior with the application of the TPB. The second implication from this finding suggests that interventions that attempt to increase intention for family activity may benefit from targeting subjective norms. Essentially it can be surmised that involving more people in family and friend networks to indicate their approval of physical activity would accomplish this task. Although this strategy was discounted with respect to personal activity, these results suggest that the effect may be different when the attempt to intervene is focused specifically on family physical activity. It should be noted, however, that the differences in intention did not extend to behavior that is discrepant with TPB structure 38 and highlights the importance of observing both intention and behavior correlations.
Although not hypothesized, personal affective attitude for physical activity had a larger correlation with behavior than intergenerational affective attitude. The result was in the same direction when correlated with intention. It may be that personal activity is considered a luxury of having leisure time, whereas intergenerational activity is seen as a more obligatory commitment aimed at contributing to children's health. During leisure time, hedonic properties of behaviors are likely very important, and thus those who enjoy physical activity, perform it during personal time. The heightened effect of affective as compared to instrumental attitude on personal behavior supports this notion and has been identified previously. 40, 47, 48 Although this is speculation, further research would be useful in order to properly distinguish the specific constructs behind these potentially different values. When applied to intervention techniques for personal activity, this result implies a large focus on affective attitude would be desirable. Little is understood about affective attitude manipulation, although experiential interventions (aesthetics, music, sense of competence, engagement) have been shown to be more effective than informational persuasion. 46 Finally, it should be noted that both types of behavior were explained in a similar capacity by the TPB. Indeed, the model explained 27% of the variance for both physical activities, which is very similar to prior meta-analyses. 49 Thus, the TPB is an appropriate model for understanding parental physical activity even if different constructs are more predictive across different behaviors.
The findings of this study contribute to the current limited research on physical activity within families but must be considered with the awareness of the limitations involved. First, the study used a cross-sectional design that does not reveal a cause and effect relationship between variables. Differences, between cross-sectional designs and passive prospective designs are negligible: 50, 27 thus, moving to experimental designs seems the more prudent course of action. Second, the behavioral recall measures were self-report, the GLTEQ was modified slightly from its original version, and family physical activity was a measure created for this study. These measures also do not capture time spent in occupational or household activities, so total energy expenditure could not be assessed. The parental proxy/contact measure may not generalize well to the total intergenerational physical activity of the family, and the intensity of the activity was not estimated. Direct assessment of activity in future research would add to the veracity of these findings. Lastly although techniques for this survey aimed to recruit a diverse group of families, the actual number of eligible participants, the true response rate, is unknown. In terms of sample generalizability to the CRD sampling frame, our sample matched ethnicity, income, and occupational demographics well 9 but reported a higher level of education; thus our sampling may be a limitation to the findings within the study.
In summary the results of this study indicate that perceived behavioral control and behavioral frequency are both higher in intergenerational physical activity as compared to personal physical activity during leisure time. The analyses also show that affective attitude is higher for personal than intergen-erational physical activity behavior and that subjective norm is more important in intergenerational intention than personal intention. These conclusions support the probability that future interventions aimed at increasing physical activity should be specific to the type of activity in question (intergenerational or personal). This information could be applied to further enhance interventions aimed at helping families become more active.
